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Reconstructing the past:
The First Ancient Human Genome
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First Ancient Human Genome




The Saggqagq Genome

4,000 years
Hair sample from permafrost
DNA extraction <10% contamination

20 X coverage
Started 2009




The Neandertal Genome

38,000 years
Leg bone from a cave in Croatia
DNA extraction >95% contamination

1 X coverage
Started 2006




DNA from hair
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DNA from hair

e Hardly any contamination

e Relatively high yield

e Short fragments

e <3 month sequencing

e Post-mortem DNA damage
e Phusion Polymerase



Flow chart over pipeline and data summary
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What can we say about his phenotype?
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Single nucleotide polymorphisms of an ancient genome.

Rasmussen et al.2 have sequenced the genome of a man from
the Saqgaq culture, using DNA from hair preserved in
permafrost in Greenland. They analysed the genome to find
single nucleotide polymorphisms (SNPs) — differences in single
DNA base pairs that exist between individual genomes, and that
may act as markers of an individual's physical traits. a, Here, a
short stretch of human DNA is shown that is a marker for
normal earwax. b, In the analogous DNA from the Saqgaq
individual, there is a SNP in which a C in the lower strand has
been replaced by a T (C, G, T and A denote the four kinds of
DNA base). This SNP shows that the Saqgaq man had dry
earwax. Rasmussen and colleagues identified other SNPs
indicating that the ancient human had, among other things,
brown eyes, non-white skin, thick dark hair and an increased
susceptibility to baldness.

From the following article:

Evolutionary biology: Face of the past reconstructed
David M. Lambert & Leon Huynen

Nature 463, 739-740(11 February 2010)
doi:10.1038/463739a

Single nucleotide
polymorphism



http://www.nature.com/nature/journal/v463/n7282/full/463739a.html#B2
http://www.nature.com/nature/journal/v463/n7282/full/463739a.html#B2
http://www.nature.com/nature/journal/v463/n7282/full/463739a.html
http://www.nature.com/nature/journal/v463/n7282/full/463739a.html




Thick hair Increased risk of baldness

183827760 rs1385699
r$6152
Dark hair
Dry earwax, common in Asian people ' rs12913832
157495174
rs17822931 rs4778241
rs4778138

Unable to taste bitter
r$10246939

Increased risk for heart disease

r$713598 r$2383207
Blood group A+
A1 subgroup
rs8176719
rsB176750
B i’;«
+7
anl
Higher BMI el
rs1528133 m m':;
(52272383 1 L
1$2272382 o, Not European light skinned
= rs1426654
Higher percentage fat mass I
=
FISTAS0Se = Cold adaptation
rs9493857
rs1042522
rs4655518
Gluten intolerant r‘;r11i76569:msg
rs2305764 rs751141
. rs1800404
Lactose intolerant 11426654
rs4988235 rs2570032
rs182549 rs12946618
rs12946049

rs12946115
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Table S14. List of SNP identifiers used for functional assessment. Associations to
phenotype were curated from literature, public databases and HGMD Professional.
Frequencies from Hapmap Phase-II are represented in pie charts, with the colour of
the Saqqaq Allele matching the corresponding genotype in the pie charts. In most
cases, the Saqqaq allele is closest to the Asian (Han Chinese and Japanese)
populations.

. Referen Saqqaq HapMap frequencies

e N Allele

= Allele 1 ceu HCB JPT YRI
158176719 66 NA NA NA NA NA
rs8176750° 67  S84E-34 GG NA NA NA NA
rs12913832’ 68 |S5.13E-10, AA | Iy € @ r M—Qra
rs7495174' 68 |1.14E25| AG | T @ Ll =l B
rs4778241° 68 |824E06| AA | WA €-c " @d o
rs1129038" . 68 R 69E-40 - C/( NA NA NA NA

rs1426634° 69 |8.78E-12 GG | AA Q_:‘-. o—@r A co—@r A oA
rs1385699° 0 |8s7E05| TT | @d @ -@rc co—@rd

s6152 | T (412621 GG | NA | NA | NA | NA
rs1528133° 63 | L50E-08 A« ¢ N ¢ ¢
152272383° 63 |142E27| AG |Go—Q — LBk
r52272382° 63 | S40E-60 A/G N, © A ]
135746059 62 |16E0S| AA [ @ [T TR |-



rs17822931° 72 836E-09 TT & r-—rg:_ ¢ | o €
rs3827760’ 73 |56IE12| cC | T G-,IQ - =
rs16891982° 74 387E-13 CC ¢ g g.f.‘ 3 | Q.
w022 5 |27 | 66 | .. @8 n | ___‘{; a |
rs13222385” | 59 |321E05| AG |G .g: 1o ¢ € | A g
7511412 59 21307 T/T G—;:‘ ¢~ | er o
rs1800404" 59 251E-14 AN ac—E { a4 €
rs1426654" 59 |878E-12| GG | AA—@cA co—BrA co—rA SO GA
n2570932° 59 “"007'509* e | { @ .{-_;; r;_—
129466187 59 ’0'002'380. AA | ST ”Q—_QE o co—@r
nios6l1s® | 59 |2aE06 cc | @l A q B A- G

'Blood Group: not type O. “Blood Group: Al subtype. ‘Brown eyes. ‘Not European
light skinned. *Increased risk of baldness. *Higher body mass index. "Higher
percentage fat mass in Caucasian and Chinese samples. *Dry earwax, common in
Asian people. “Thick hair and Shovel shaped upper front teeth. '“More likely to have
black hair (in European cohort study). ' Cold adaptation: non-synonymous change in

TP53. 12 Cold adaptation: Metabolic genes.
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www.ancientgenome.dk

® (et sequence

® Compare to reference genome (NCBI 36)
® SNP accessions

® Phenotypic associations
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http://www.ancientgenome.dk
http://www.ancientgenome.dk

83 http: / fwww.cbs.dtu.dk /cgi-bin/sagqaq.cgi

The Sagqqaq Genome Database (beta)

[ home | download flat files | ancienigenome dk )




e ""
The Saqqaq Genome Database (beta)

Choose allernatve output 1ormat: | Table with addwtional information 18 (Submit )

Result
-_I--_--_--—
16 46815689 C y  CC  16396e-13
16 46815690 Ty TT 95824014 ﬂ
16 46815691 Ty TT  999%e-14 33
16 46815692 A y AA 101e13 33
16 46815693 C y  CC  32608e-13 32
16 46815694 Ty  TT  19992e-13 32
16 46815695 G y GG 6565e13 3
16 46815696 Gy GG 6913613 3
16 46815697 C y  CC  13222e12 30 o ’
16 46815698 C y  CC 26699012 29 ‘
16 46815699 C n TT 83635009 28 1317822931 single  +
16 46815700 G y GG 1327112 30 ' g
= |o 46815701 Ay AR 25557e13 31
' 57026 y GG 2090713 32
- 8815703 Ty TT 64Ti1e-14 33
A, 815704 Ay  AA 1304913 32
- 4 w 46815705C y CC 42Me13 3
' v 15706 Ay AA  25604e-13 31
5815707 C  y CC 44147e13 N
[I] 15708 T y  TT  25521e13 31
16 46815709 Gy GG 21138013 32
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Earwax

rs17822931 determines wet vs dry earwax [PMID 16444273 &)
This can also be used to distinguish asian ancestry.
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Completely sequenced human genomes
February 2010

Craig James Yang
Venter VWatson Huanming
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Completely sequenced human genomes
February 2010
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11 February 2010 | www.nature.com/nature | £10 THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE
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From genotype to phenotype

* 99.9% of human DNA is identical to another person
*0.1% — over 80% are single nucleotide polymorphisms (SNPs)
* The genotype of an organism is the inherited instructions within:the DNA

* A phenotype is any observable characteristic or trait of an organism

Exercise: Genotype to Phenotype

http://wiki.cbs.dtu.dk/teachingmaterials/index.php/ExGenotype2Phenotypel.ite



http://wiki.cbs.dtu.dk/teachingmaterials/index.php/ExGenotype2PhenotypeLite
http://wiki.cbs.dtu.dk/teachingmaterials/index.php/ExGenotype2PhenotypeLite
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